Functional interaction of yeast elongation factor 3 with yeast ribosomes.
Elongation factor 3 (EF-3) is a unique and essential requirement of the fungal translational apparatus. EF-3 is a monomeric protein with a molecular mass of 116,000. EF-3 is required by yeast ribosomes for in vitro translation and for in vivo growth. The protein stimulates the binding of EF-1 alpha :GTP:aa-tRNA ternary complex to the ribosomal A-site by facilitating release of deacylated-tRNA from the E-site. The reaction requires ATP hydrolysis. EF-3 contains two ATP-binding sequence motifs (NBS). NBSI is sufficient for the intrinsic ATPase function. NBSII is essential for ribosome-stimulated activity. By limited proteolysis, EF-3 was divided into two distinct functional domains. The N-terminal domain lacking the highly charged lysine blocks failed to bind ribosomes and was inactive in the ribosome-stimulated ATPase activity. The C-terminally derived lysine-rich fragment showed strong binding to yeast ribosomes. The purported S5 homology region of EF-3 at the N-terminal end has been reported to interact with 18S ribosomal RNA. We postulate that EF-3 contacts rRNA and/or protein(s) through the C-terminal end. Removal of these residues severely weakens its interaction mediated possibly through the N-terminal domain of the protein.